Aims-To clarify the significance of apoptosis in the progression of uterine cervical neoplasias, including cervical intraepithelial neoplasia (CIN), microinvasive carcinoma (MIC), and invasive squamous cell carcinoma (ISCC) 
Although a relation between genesis of cervical carcinomas and human papillomavirus (HPV) infection has been considered, it is widely accepted that HPV infection alone is not responsible for cervical neoplasia, and several cofactors, such as other infectious agents, genetic abnormalities, and smoking have been identified from epidemiological and experimental investigations.' The fact that spontaneous regression frequently occurs in cervical intraepithelial neoplasia (CIN) type I or II lesions but a part of CIN III progresses to invasive carcinoma23 suggests that selection of a cell population with high malignant potential may be closely linked to progression of cervical neoplasias.
The rate of cell accumulation is determined by the balance of cell proliferation and death. Apoptosis (programmed cell death) is an important mechanism of cell loss in tissue modelling for vertebrate development, with apparent differences from necrosis. 4 For example, apoptotic cells are not associated with an inflammatory reaction, even when present in large number.5 Regulation ofthe process leading to death involves expression of several oncogenes or oncosuppressor genes, such as c-myc,6
p53,7 and bcl-2.Y Recently, the significance of apoptosis in development or growth of human malignant tumours has become a major topic of discussion, particularly in relation to cancer treatment by irradiation and anticancer drugs. 9 The TdT mediated dUTP-biotin nick end labelling (TUNEL) method developed by Gavrieli et allo is able to detect apoptosis at the single cell level. In the present study, we assessed the significance of apoptosis for progression of cervical neoplasias-including CIN, microinvasive carcinoma (MIC), and invasive squamous cell carcinoma (ISCC)-by this approach, as well as using Ki-67 immunohistochemistry to estimate cell proliferation. In addition, the relation between apoptosis and HPV infection was also examined using a polymerase chain reaction (PCR) assay for detection of HPV-DNA. 
Methods

Results
APOPTOSIS IN CERVICAL NEOPLASIAS
Cells undergoing apoptosis showed condensation of nuclear chromatin, nuclear fragments (apoptotic bodies), and loss of cell-cell contacts in conventionally haematoxylin-eosin (H and E) sections (fig 1) . These changes were sometimes not associated with necrotic or inflammatory foci. TUNEL signals were detected not only in these cells but also in morphologically viable cells at the start of apoptosis, as identified by distinct nuclear staining. Positive cells were sporadically found in CIN and appeared in clusters in ISCC (fig 2) . However, comparative observation of H and E stained serial sections Data on the correlation between apoptosis and histopathological grading of cervical neoplasias are summarised in (n = 9) (n = 7) (n = 9) (n = 7) ISCC Our study showed that apoptosis clearly increases with malignant grading in uterine cer- In conclusion, our study provides evidence for a close correlation between apoptosis and differentiation and progression of cervical tumour cells, independent of HPV infection.
This work was supported in part by the Parents' Association Grant of Kitasato University, School of Medicine.
